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(54) HEAT-SENSITIVE RECORDING MEDIUM 

(57)Abstrac(: 

PURPOSE: To provide a heat-sensitive recording medium of good alteration and 
forgery preventing properties which can record the high picture quality at high 
speed, change and modify the information. 

CONSTITUTION; A heat-sensitive recording medium A is composed of a base 1, 
an aluminum layer 2 formed on the base 1, a first heat-sensitive recording layer 3 
formed on the aluminum layer 2, a light and heat conversion layer 4 formed on 
the first heat-sensitive recording layer 3, a second heat-sensitive recording layer 
5 formed on the light and heat conversion layer 4, in which the optical density is 
varied depending on the temperature at the time of recording, and recording and 
erasing can be carried out reversibly and a protective layer 6 formed on the 
second heat-sensitive recording layer 5 as main sections. The high speed 



(51)lnt.CI. 



recording or erasing of the information can be carried out by a heating means 
using a thermal head only for the second heat-sensitive recording layer, and 
recording or erasing of information can be carried out simultaneously for the first 
heat-sensitive recording layer and the second heat- sensitive recording layer by a 
heating means using laser beam. 
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CLAIMS 



[Claim(s)] 

[Claim i] The thermal-recording medium characterized by to carry out sequential 



formation of the iight-and-heat conversion layer which uses as a principal 
component the light-absorption agent distributed in the first heat-sensitive 
recording layer, and resin and this resin, absorbs light, and generates heat on a 
base material, and the second heat-sensitive recording layer where the organic 
low-molecular matter distributed in resin and this resin is used as a principal 
component, and the transparency changes reversibly depending on temperature. 
[Claim 2] The thermal recording medium according to claim 1 by which the first 
heat-sensitive recording layer of the above is characterized by consisting of 
irreversible thermal recording ingredients. 

[Claim 3] The thermal recording medium according to claim 1 characterized by 
consisting of reversible thermal recording ingredients from which the first heat- 
sensitive recording layer of the above uses as a principal component the organic 
low-molecular matter distributed in resin and this resin, and the transparency 
changes reversibly depending on temperature. 
[Claim 4] The thermal recording medium according to claim 1 , 2, or 3 
characterized by the thermal break intervening between the above-mentioned 
Iight-and-heat conversion layer and the second heat-sensitive recording layer. 
[Claim 5J The Iight-and-heat conversion layer which uses as a principal 
component the light absorption agent distributed in resin and this resin, absorbs 
light, and generates heat on a base material. Sequential formation of the first 
irreversible heat-sensitive recording layer and the second heat-sensitive 
recording layer where the organic low-molecular matter distributed in resin and 
this resin is used as a principal component, and the transparency changes 
reversibly depending on temperature is carried out. And the thermal recording 
medium by which thermal recording temperature of the first heat-sensitive 
recording layer of the above is characterized by being an elevated temperature 
from the thermal recording temperature of the second heat-sensitive recording 
layer. 

[Claim 6] The thermal recording medium by which sequential formation of the first 
irreversible heat-sensitive recording layer where the light absorption agent was 



added, and the second heat-sensitive recording layer where the organic low- 
molecular matter distributed in resin and this resin is used as a principal 
component, and the transparency changes reversibly depending on temperature 
is carried out on the base material, and thermal recording temperature of the first 
heat-sensitive recording layer of the above is characterized by being an elevated 
temperature from the thermal recording temperature of the second heat-sensitive 
recording layer. 

[Claim 7] The thermal recording medium according to claim 5 or 6 characterized 
by the thermal break intervening between the first heat-sensitive recording layer 
of the above, and the second heat-sensitive recording layer. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a thermal recording medium 
recordable [ with a thermal head and a laser beam }, and especially, while a high 
speed and high-definition record are possible and informational modification and 
correction are easy, alteration / forged prevention property is related with a good 
thermal recording medium. 
[0002] 

[Description of the Prior Art] From the former, thermal recording is widely used as 
output means, such as a word processor and a personal computer, and an 
information record means to various PURIPEDO cards, such as a Highway Card 
and an IO card (JR sale). Once only record is possible and it records it as a 
record medium used for these thermal recording, the irreversible thing which is 
not eiiminable occupies the mainstream. 

[0003] By the way, in gold notes, such as the above-mentioned PURIPEDO card, 



thermal recording is performing the sum total of the use amount of money, and 
the display of the balance. And by the thermal recording medium which cannot 
eliminate the information currently recorded from it being the figure which 
changes according to an operating condition, and cannot be recorded again, 
since the count of use followed on increasing and the write-in tooth space of a 
use detail was lost, these had the fault from which record of new information 
becomes difficult 

[0004] Then, much proposals are made in recent years about the reversible 
thermal recording medium which carried out the laminating of a reversible 
thermal recording ingredient and this on the base material. 
[0005] In many cases, record of the information on the above-mentioned 
reversible thermal recording medium is performed by the thermal head. Drawing 
12 shows the sectional view of the reversibility thermal recording medium for 
thermal heads concerning the conventional example, and this thermal recording 
medium A has the composition that the laminating of the vacuum-plating-of- 
aluminium layer 101, the reversibility heat-sensitive recording layer 102, and the 
protective layer 103 was carried out one by one on the base materials 100, such 
as paper and resin. And the heat generated from the thermal head S will pass a 
protective layer 103, will arrive at the reversibility heat-sensitive recording layer 
102, and will be in a transparent elimination condition or the record condition 
which became cloudy according to that attainment temperature, and this change 
is reversible. For example, if the reversibility heat-sensitive recording layer 102 is 
in a record condition, silver of the vacuum-plating-of-aluminium layer 101 used as 
a substrate can be made into a background, and white recording information can 
be observed. In addition, about the thickness of the reversibility heat-sensitive 
recording layer 1 02, In order to raise whenever [ nebula / at the time of record ], it 
usually needed to be made 6.0 micrometers or more. 

[0006] By the way, in record / elimination method by such thermal head, since 
heat was transmitted from the top-face side of the above-mentioned protective 
layer 103, when this protective layer 103 was thickened, the case where record 



and elimination of the reversibility heat-sensitive recording layer 102 became 
difficult had it. For this reason, the thickness of the above-mentioned protective 
layer 103 had to be thinly set up with about 2.0 micrometers. However, if the 
thickness of a protective layer 103 is thin, since the reversibility heat-sensitive 
recording layer 102 will react also to the heat from the outside other than a 
thermal head, it writes in, when heat is added from the exterior, and data will 
disappear or it will also be able to make it easy to heat intentionally, and to alter 
and forge recording information. Therefore, since it was inferior to the thermal 
stability of recording information and an alteration and forgery of recording 
information were easy to be carried out, the reversibility thermal recording 
medium for thermal heads had the trouble that the applicability will be limited, 
with a gold note like a PURIPEDO card. 

[0007] The thermal recording approach of replacing with the above-mentioned 
thermal head as a heat source, and on the other hand using a laser beam is also 
proposed (refer to JP,48-85153,A and JP.49-131 142,A). Drawing 13 shows the 
sectional view of the reversibility thermal recording medium for laser beam 
thermal recording concerning the conventional example indicated by these 
official reports. That is, this thermal recording medium A has the composition that 
the laminating of the vacuum-plating-of-aiuminium layer 101 , the iight-and-heat 
conversion layer 104, the reversibility heat-sensitive recording layer 102, and the 
protective layer 103 was carried out one by one on the base material 100. 
Moreover, it is emitted from semiconductor laser L, and is condensed by the 
condensing optical system F, and a laser beam penetrates a protective layer 103 
and the reversibility heat-sensitive recording layer 102, is absorbed in the Iight- 
and-heat conversion layer 104, and is changed into heat. And the above- 
mentioned reversibility heat-sensitive recording layer 102 becomes either of the 
record conditions which became cloudy with the transparent elimination condition 
with the attainment temperature like the case where the heat generated in the 
above-mentioned Iight-and-heat conversion layer 104 uses propagation and a 
thermal head for the reversibility heat-sensitive recording layer 102. Thus, in the 



thermal recording medium using a laser beam, since the heat source will exist in 
the interior of a thermal recording medium, it becomes possible to take values 
arbitrary about the thickness of the above-mentioned protective layer 103. 
Therefore, since the thickness of a protective layer 103 can be greatly set up 
compared with the case where a thermal head is used, while it is hard coming to 
win popularity the effect of the heat from the outside and the thermal stability of 
recording information improves, an improvement of alteration / forged prevention 
property can also be aimed at. 

[0008] However, since it was difficult to array-ize many like the heating element 
of the above-mentioned thermal head in a laser light source, the heating value 
per [ which is given to a reversible thermal recording medium ] unit time amount 
decreased, and there was a trouble of bringing about the remarkable fail of the 
part, and record and erasing speed. 

[0009] Moreover, the reinforcement of a laser beam had Gaussian distribution, 
and since energy density was very high compared with the thermal head, it had 
the trouble that the temperature of the light-and-heat conversion layer 104 
neighborhood will exceed 200 degrees C if nebula record of the reversibility heat- 
sensitive recording layer 103 which has the thickness of 6.0 micrometers or more 
fully tends to be carried out, the reversibility heat-sensitive recording layer 102 
was exposed to an elevated temperature, and the part was easy to damage. 
Since the laser output had to be reduced even if it sacrificed the fall whenever 
[ nebula / some ] for making it not, damage the reversibility heat-sensitive 
recording layer 102 on the other hand, there was also a trouble that the image 
quality and contrast of recording information feil. 

[0010] Furthermore, the information recorded on the output of a computer, a 
word processor, etc. or a PURIPEDO card also had the fundamental problem 
that it was made to the applicability as for constraint that importance cannot be 
attached to security nature and what must not be eiiminabie can perform only 
eliminable reversible thermal recording for a certain reason. 
[0011] 



[Problem(s) to be Solved by the Invention] the case where what kind of 
configuration is taken by the thermal recording medium applied to the 
conventional example as mentioned above - Uchi of informational modification / 
correction property, alteration / forged prevention property, the rapidity of record, 
and the image quality and contrast of recording information - it had at least one 
or more troubles. 

[0012] The place which this invention was made paying attention to such a 
trouble, and is made into the technical problem has alteration / forged prevention 
property in offering a good thermal recording medium while a high speed and 
high-definition record are possible and informational modification and correction 
are easy. 
[0013] 

[Means for Solving the Problem] Invention concerning claim 1 on a base material 
Namely, the first heat-sensitive recording layer, The iight-and-heat conversion 
layer which uses as a principal component the light absorption agent distributed 
in resin and this resin, absorbs light, and generates heat, It is characterized by 
carrying out sequential formation of the second heat-sensitive recording layer 
where the organic low-molecular matter distributed in resin and this resin is used 
as a principal component, and the transparency changes reversibly depending 
on temperature. 

[0014] And since it has the first heat-sensitive recording layer and second heat- 
sensitive recording layer through the above-mentioned Iight-and-heat conversion 
layer in the thermal recording medium concerning this invention according to 
claim 1 , it becomes possible to perform informational high-speed record or 
informational elimination with the heating means using a thermal head to the 
second heat-sensitive recording layer located in a front-face side, in this case, 
since the above-mentioned Iight-and-heat conversion layer cannot get across to 
the first heat-sensitive recording layer where it functions as a thermal break 
according to an operation of that resinous principle, and the heat from a thermal 
head is located in a base material side easily, when informational record or 



informational elimination is made to the second heat-sensitive recording layer by 
the heating means using a thermal head, record or elimination of the information 
on the first heat-sensitive recording layer is not made. 

[001 5] On the other hand, when informational write-in actuation is performed by 
the heating means using a laser beam, since the heat generated from the above- 
mentioned light-and-heat conversion layer gets across to the first heat-sensitive 
recording layer and second heat-sensitive recording layer almost equally, unless 
the thermal recording temperature of both heat-sensitive recording layers is 
sharply different, it becomes possible [ performing informational record or 
informational elimination to two-layer coincidence ]. And about the information 
recorded on the first heat-sensitive recording layer, it becomes possible to aim at 
an improvement of alteration / forged prevention property (security nature) in a 
thermal recording medium according to an operation of the above-mentioned 
light-and-heat conversion layer, since informational rewriting or informational 
elimination by the thermal head is difficult. 

[0018] In addition, about the first heat-sensitive recording layer of the above, this 
may be constituted from an irreversible thermal recording ingredient, you may 
constitute from a reversible thermal recording ingredient, and it is arbitrary. 
However, when constituted from an irreversible thermal recording ingredient, 
since the information which is not eliminable to the first heat-sensitive recording 
layer can be written in, an improvement can be aimed at from that of security 
nature. Invention concerning claim 2 is made for such a reason for technical. 
[0017] That is, invention concerning claim 2 is characterized by the first heat- 
sensitive recording layer consisting of irreversible thermal recording ingredients a 
premise [ the thermal recording medium concerning invention according to claim 
13- 

[001 8] In addition, as an irreversible thermal recording ingredient, the thing which 
made acid, such as colorless leuco colors, such as crystal violet lactone, and 
bisphenol A, contain in a recording layer is mentioned, for example. That is, in 
this ingredient, if a recording layer is heated with heating means, such as a 



thermal head, both a colorless leuco color, or both f one side or ] will fuse, and it 
will react chemically, and the lactone ring of a ieuco color goes out, and a heating 
part colors in purple-blue. 

[0019] On the other hand, since the same recording information can be recorded 
with the heating means using a laser beam to both heat-sensitive recording 
layers when constituted from a reversible thermal recording ingredient like [ heat- 
sensitive recording layer / first ] the second heat-sensitive recording layer, even if 
it sets each record layer thickness as the conventional one half, it also becomes 
possible to reduce the output of a laser beam irradiated from not producing a 
problem in whenever [ nebula ] and thickness becoming half. Invention 
concerning claim 3 is made from such a reason for technical. 
[0020] That is, invention concerning claim 3 is characterized by consisting of 
reversible thermal recording ingredients from which the first heat-sensitive 
recording layer uses as a principal component the organic low-molecuiar matter 
distributed in resin and this resin a premise [ a thermal recording medium 
according to claim 1 ], and the transparency changes reversibly depending on 
temperature. 

[0021] Next, although informational record or informational elimination is made by 
two-layer coincidence with the heating means using a laser beam unless the 
thermal recording temperature of the first heat-sensitive recording layer and the 
second heat-sensitive recording layer is sharply different in the thermal recording 
medium concerning invention according to claim 1 to 3 Between a light-and-heat 
conversion layer and the second heat-sensitive recording layer, for example, 
when the thermal break which consisted of resin with low thermal conductivity 
like polyester resin is made to intervene. Since it propagation-comes to be hard 
of the heat produced in the light-and-heat conversion layer to the second heat- 
sensitive recording layer with a thermal break, it becomes possible [ recording or 
eliminating information only to the first heat-sensitive recording layer ]. Invention 
concerning claim 4 is made for such a reason for technical. 
[0022] That is, invention concerning claim 4 is characterized by the thermal break 



intervening between a light-and-heat conversion layer and the second heat- 
sensitive recording layer on the assumption that a thermal recording medium 
according to claim 1 , 2, or 3. 

[0023] Next, although it has the composition that the first heat-sensitive recording 
layer and second heat-sensitive recording layer were prepared through the light- 
and-heat conversion layer in the thermal recording medium concerning invention 
according to claim 1 to 4 in between Even if it makes it the configuration which 
established a light-and-heat conversion layer, the first irreversible heat-sensitive 
recording layer, and the second reversible heat-sensitive recording layer in order 
from the base material side, the thermal recording medium concerning invention 
according to claim 1 to 4 and the thermal recording medium which has the same 
function can be obtained, since [ however, ] the first heat-sensitive recording 
layer which adjoins a light-and-heat conversion layer compared with the second 
heat-sensitive recording layer located in a front-face side is heated more by the 
elevated temperature when a laser beam is irradiated - the thermal recording 
temperature of both heat-sensitive recording layers - abbreviation - when equal, 
coincidence record of both heat-sensitive recording layers becomes difficult. On 
the other hand, in case information is recorded on the second heat-sensitive 
recording layer with the heating means using a thermal head, since a light-and- 
heat conversion layer does not intervene between the first heat-sensitive 
recording layer and the second heat-sensitive recording layer, the case where 
informational record is made also in the first heat-sensitive recording layer arises, 
invention concerning claim 5 is made for such a reason for technical. 
[0024] Namely, the light-and-heat conversion layer which invention concerning 
claim 5 uses as a principal component the light absorption agent distributed in 
resin and this resin, absorbs light on a base material, and generates heat, 
Sequential formation of the first irreversible heat-sensitive recording layer and the 
second heat-sensitive recording layer where the organic Sow-molecular matter 
distributed in resin and this resin is used as a principal component, and the 
transparency changes reversibly depending on temperature is carried out. And 



thermal recording temperature of the first heat-sensitive recording layer of the 
above is characterized by being an elevated temperature from the thermal 
recording temperature of the second heat-sensitive recording layer. 
[0025] In the thermal recording medium concerning invention according to ciaim 
5 And since the thermal recording temperature of the first heat-sensitive 
recording layer is higher than the thermal recording temperature of the second 
heat-sensitive recording layer, Even if a laser beam is irradiated and whenever 
[ stoving temperature / of the first heat-sensitive recording layer 3 becomes higher 
than whenever [ stoving temperature / of the second heat-sensitive recording 
layer ], coincidence record of both heat-sensitive recording layers is possible. 
And even if the heating means using a thermal head petforms informational 
record or informational elimination to the second heat-sensitive recording layer, it 
is not thermal influenced [ the ] in the first heat-sensitive recording layer where 
the thermal recording temperature is higher than the second heat-sensitive 
recording layer. 

[0026] in addition, when a light absorption agent is added in the first heat- 
sensitive recording layer in the thermal recording medium concerning invention 
according to claim 5, this first heat-sensitive recording layer will serve as a light- 
and-heat conversion layer. Invention concerning claim 6 is made from such a 
reason for technical. 

[0027] Namely, the first irreversible heat-sensitive recording layer where, as for 
invention concerning claim 6, the light absorption agent was added on the base 
material, Sequential formation of the second heat-sensitive recording layer where 
the organic low-molecular matter distributed in resin and this resin is used as a 
principal component, and the transparency changes reversibly depending on 
temperature is carried out. And thermal recording temperature of the first heat- 
sensitive recording layer of the above is characterized by being an elevated 
temperature from the thermal recording temperature of the second heat-sensitive 
recording layer. 

[0028] Moreover, also when the thermal break which consisted of resin with low 



thermal conductivity like polyester resin is made to intervene like invention 
concerning claim 4 between the first heat-sensitive recording layer and the 
second heat-sensitive recording layer, it becomes possible to record information 
only on the first heat-sensitive recording layer by the heating means which used 
the laser beam, Invention concerning claim 7 is made from such a reason for 
technical. 

[0029] That is, invention concerning claim 7 is characterized by the thermal break 
intervening between the first heat-sensitive recording layer and the second heat- 
sensitive recording layer on the assumption that the thermal recording medium 
concerning invention according to claim 5 or 6. 

[0030] As a resin ingredient which constitutes a part of reversible heat-sensitive 
recording layer in such technical means While the organic low-molecular matter 
described below and its refractive index approximate and there is no compatibility 
The thermoplastics with good transparency which is excellent in a mechanical 
strength and moreover has film organization potency is mentioned, as the 
example ~ polyester resin [, such as saturation copolymerized polyester, ]; - 
polyvinyl chloride resin; -- a vinyl chloride vinyl acetate copolymer - A vinyl 
chloride-vinyl acetate-vinyl alcohol copolymer, a vinyl chloride-vinyl acetate- 
maieic-acid copolymer, vinyl chloride copolymers [, such as a vinyl chloride- 
acryiate copolymer, ]; ~~ polyvinylidene chloride resin; - a vinylidene-chloride- 
vinyl chloride copolymer ~ vinylidene-chioride copolymers [, such as a 
vinyltdene-chloride-acrylonitriie copolymer, ]; - polyamide resin; - silicon resin; - 
polyacrylate, polymethacrylate resin, or these copolymers - it is - these - 
independent - or two or more sorts can be mixed and it can apply, moreover, as 
organic low-molecular matter distributed in this resin ingredient A carbon number 
is [ the molecular weight ] 100-700 in 10-40 including at least one atom among 
oxygen, sulfur, nitrogen, and a halogen. The organic compound in the range 
whose melting point is 50-150 degrees C is mentioned. As the example And 
alkanoi, Higher-alcohol; high-class fatty amines, such as cull can diol. halogen 
alkanol, and halogen alkane diol; An alkane, An alkene, alkynes, and these 



halogenation objects; Cycloalkane, Ring compounds, such as cycloaikene and 
cycioalkyne; A saturation carboxylic acid, Partial saturation monocarboxyiic acid, 
dicarboxyiic acid or these ester, an amide, Ammonium salt; Saturation, partial 
saturation halogen fatty acids, or these ester, An amide, ammonium sait; Acrylic 
carboxylic acids or these ester, An amide, ammonium salt; Halogen aiiyl 
compound carboxylic acids or these ester, an amide, ammonium salt; 
thioaicohois, these carboxylate; thiocarboxylic acids or these ester, an amide, 
ammonium sait, etc. -- it is -- these - independent - or two or more sorts can be 
mixed and it can apply. 

[0031] Moreover, as a base material which supports a heat-sensitive recording 
layer etc., cards, such as sheets, such as paper, polyethylene terephthaiate, 
polyethylenenaphthaiate, and a polycarbonate, and a vinyl chloride, etc. are 
mentioned, and vacuum deposition etc. forms suitably light reflex nature metal 
layers, such as aluminum, tin, silver, magnesium, chromium, and nickel, with a 
film production means, or on this base material, coloring layers with which the 
coloring agent was blended suitably, such as carbon, are formed, and it is 
applied, for example. 
[0032] 

[Function] Since according to the thermal recording medium concerning invention 
according to claim 1 it has the first heat-sensitive recording layer and second 
heat-sensitive recording layer through a light-and-heat conversion layer and the 
above-mentioned light-and-heat conversion layer functions as a thermal break 
according to an operation of the resinous principle, it becomes possible to 
perform informational high-speed record or informational elimination with the 
heating means using a thermal head only to the second heat-sensitive recording 
layer located in a front-face side. 

[0033] Moreover, when informational write-in actuation is performed by the 
heating means using a laser beam, since the heat generated from the above- 
mentioned light-and-heat conversion layer gets across to the first heat-sensitive 
recording layer and second heat-sensitive recording layer almost equally, unless 



the thermal recording temperature of both heat-sensitive recording layers is 
sharply different, it becomes possible [ performing informational record or 
informational elimination to two-layer coincidence ]. 

[0034] Furthermore, about the information recorded on the first heat-sensitive 
recording layer, it also becomes possible to aim at an improvement of alteration / 
forged prevention property in a thermal recording medium according to an 
operation of the above-mentioned Iight-and-heat conversion layer, since 
informational rewriting or informational elimination by the thermal head is difficult, 
[0035] Next, since according to the thermal recording medium concerning 
invention according to claim 2 the first heat-sensitive recording layer of the above 
consists of irreversible thermal recording ingredients and can write in the 
information which is not eliminable to this first heat-sensitive recording layer, it 
becomes possible to aim at further an improvement of the above-mentioned 
alteration / forged prevention property, 

[0036] Moreover, according to the thermal recording medium concerning 
invention according to claim 3, it consists of reversible thermal recording 
ingredients from which the organic low-moiecular matter with which the first heat- 
sensitive recording layer of the above was distributed in resin and this resin is 
used as a principal component, and the transparency changes reversibly 
depending on temperature. Since the first heat-sensitive recording layer and 
second heat-sensitive recording layer consist of [ both ] reversible thermal 
recording ingredients and the same recording information is recordable to both 
heat-sensitive recording layers with the heating means using a laser beam, Since 
a problem is not produced in whenever [ nebula ] and thickness becomes half 
even if it sets each record layer thickness as the conventional one half, it also 
becomes possible to reduce the output of a laser beam which carries out a part 
exposure, 

[0037] Moreover, according to the thermal recording medium concerning 
invention according to claim 4, the thermal break intervenes between a Iight-and- 
heat conversion layer and the second heat-sensitive recording layer, and since it 



propagation-comes to be hard of the heat produced in the above-mentioned light- 
and-heat conversion layer to the second heat-sensitive recording layer with a 
thermal break, it becomes possible [ performing informational record or 
informational elimination only to the first heat-sensitive recording layer with the 
heating means using a laser beam J. 

[0038] Next, the iight-and-heat conversion layer which according to the thermal 
recording medium concerning invention according to claim 5 uses as a principal 
component the light absorption agent distributed in resin and this resin, absorbs 
light, and generates heat on a base material, Sequential formation of the first 
irreversible heat-sensitive recording layer and the second heat-sensitive 
recording layer where the organic low-molecular matter distributed in resin and 
this resin is used as a principal component, and the transparency changes 
reversibly depending on temperature is carried out. And since the thermal 
recording temperature of the first heat-sensitive recording layer of the above is 
an elevated temperature from the thermal recording temperature of the second 
heat-sensitive recording layer, Even if a laser beam is irradiated and whenever 
[ stoving temperature / of the first heat-sensitive recording layer ] becomes higher 
than whenever [ stoving temperature / of the second heat-sensitive recording 
layer ], coincidence record of both heat-sensitive recording layers is possible. 
And even if the heating means using a thermal head performs informational 
record or informational elimination to the second heat-sensitive recording layer, it 
is not thermal influenced [ the ] in the first heat-sensitive recording layer where 
the thermal recording temperature is higher than the second heat-sensitive 
recording layer. 

[0039] Moreover, the first irreversible heat-sensitive recording layer where the 
light absorption agent was added on the base material according to the thermal 
recording medium concerning invention according to claim 6, Sequential 
formation of the second heat-sensitive recording layer where the organic low- 
molecular matter distributed in resin and this resin is used as a principal 
component, and the transparency changes reversibly depending on temperature 



is earned out, and since the light absorption agent is added in the first heat- 
sensitive recording layer, it becomes possible to omit formation of a iight-and- 
heat conversion layer. 

[0040] Moreover, since the thermal recording temperature of the first heat- 
sensitive recording layer of the above is an elevated temperature from the 
thermal recording temperature of the second heat-sensitive recording iayer, Even 
if a laser beam is irradiated and whenever [ stoving temperature / of the first 
heat-sensitive recording layer ] becomes higher than whenever [ stoving 
temperature / of the second heat-sensitive recording layer j like the thermal 
recording medium concerning claim 5, coincidence record of both heat-sensitive 
recording layers is possible. And even if the heating means using a thermal head 
performs informational record or informational elimination to the second heat- 
sensitive recording layer, it is not thermal influenced [ the ] in the first heat- 
sensitive recording layer where the thermal recording temperature is higher than 
the second heat-sensitive recording layer. 

[0041] Moreover, according to the thermal recording medium concerning 
invention according to claim 7, the thermal break intervenes between the first 
heat-sensitive recording layer and the second heat-sensitive recording layer, and 
since it propagation-comes to be hard of the heat produced in the first heat- 
sensitive recording layer of the above to the second heat-sensitive recording 
layer with a thermal break, it becomes possible [ recording information only to the 
first heat-sensitive recording layer with the heating means using a laser beam ] 
like the thermal recording medium concerning claim 4. 
[0042] 

[Example] Hereafter, the example of this invention is explained to a detail with 
reference to a drawing. 

[0043] [Example 1] the thermal recording medium concerning this example The 
base material 1 which consists of paper, the sheet of polyethylene terephihalate, 
the card of a vinyl chloride, etc. as shown in drawing 1 , The aluminum layer 2 
prepared on this base materia! 1, and the first heat-sensitive recording layer 3 



prepared on this aluminum layer 2, The light-and-heat conversion layer 4 
prepared on this first heat-sensitive recording layer 3, and the second heat- 
sensitive recording layer 5 which it is prepared on this Iight-and-heat conversion 
layer 4, and optical density changes depending on the temperature at the time of 
record, and can perform record and elimination reversibly, That principal part 
consists of protective layers 6 prepared on this second heat-sensitive recording 
layer 5. 

[0044] Hereafter, the manufacture approach of this thermal recording medium A 
is explained, 

[0045] First, the aluminum layer 2 of 50-1 OOnm thickness is formed by vacuum 
evaporationo on the above-mentioned base material 1 . 
[0046] Next, the first heat-sensitive recording layer 3 may be irreversible, and a 
recordable irreversible heat-sensitive recording layer is sufficient as it also in the 
reversibility heat-sensitive recording layer which can perform record and 
elimination reversibly if it is the matter which colors by heating, for example, as 
the above-mentioned reversibility heat-sensitive recording layer What forms a 
visible Image is applicable from the difference of the transparence condition 
which uses as a principal component organic low-molecular matter, such as a 
higher fatty acid distributed by thermoplastics and these resin, such as a 
polyvinyl chloride indicated by JP.55-154198A and is produced with the 
attainment temperature at the time of record, and a nebula condition. On the 
aluminum layer 2, with spreading means, such as a wire bar, the dispersion liquid 
of this reversibility record ingredient are applied to the thickness of 6.0-10.0 
micrometers, and can be formed. 7:3 mixes comparatively (volume ratio) the 
developer dispersion liquid which a styrene acrylic is underwater distributed as a 
phenol system developer and a binder, and change as the above-mentioned 
irreversible heat-sensitive recording layer on the other hand, for example, and 
the color coupler dispersion liquid which a leuco color is underwater distributed 
as a color coupler, and change, and with spreading means, such as a wire bar, 
on the aluminum layer 2, this is applied to the thickness of 3.0 micrometers and 



can be formed. 

[0047] Moreover, the second heat-sensitive recording layer 5 of the above 
consists of reversible thermal recording ingredients. For example, what forms a 
visible image is applicable from the difference of the transparence condition 
which uses as a principal component organic low-molecular matter, such as a 
higher fatty acid distributed by thermoplastics and these resin, such as a 
polyvinyl chloride indicated by JP.55-154198A and is produced with the 
attainment temperature at the time of record, and a nebula condition. On the 
aluminum layer 2, with spreading means, such as a wire bar, the dispersion liquid 
of this reversibility record ingredient are applied to the thickness of 6.0-10.0 
micrometers, and can be formed. 

[0048] Furthermore, the above-mentioned protective layer 6 can apply and form 
what distributed heat-resistant and wear-resistant good resin (for example, 
fluorine system resin, silicone system resin, etc.) in the solvent with spreading 
means, such as a wire bar, on the second heat-sensitive recording layer 5 like 
the thermal recording medium concerning the conventional example. In addition, 
the thickness of a protective layer 6 is thinly set up with about 3.0-5.0 
micrometers, in order to enable it to record and eliminate the second heat- 
sensitive recording layer 5 by the thermal head. 

[0049] Thus, information record / elimination property of the manufactured 
thermal recording medium A is explained below. 

[0050] Drawing 2 is the block block diagram of the information record and the 
eraser for recording and eliminating information at the thermal recording medium 
A. The thermal recording medium A is laid on the conveyance device 7 which 
can be conveyed in the direction of Y. The thermal head 8 is formed so that the 
top face may be touched. Sequential connection of the thermal head 8 is made at 
the power source 9 for a drive, and the control unit 10. On the other hand, it is 
each other in a thermal recording medium A top face in ****, the galvanomirror 1 1 
which can be scanned in the direction of X is arranged, and sequential 
installation of the condensing optical system 12 and the laser diode 13 is carried 



out on the same optical axis as this galvanomirror 1 1 . Sequential connection of 
the laser diode 13 is made at the driver 14 and the control unit 10. 
[0051] The thermal recording medium A is conveyed in the direction of Y 
according to the conveyance device 7. The power according to the control signal 
which a control unit 10 emits is applied to a thermal head 8 from the power 
source 9 for a drive. The heat generated from the thermal head 8 arrives at the 
second heat-sensitive recording layer 5 through the protective layer 6 of the 
thermal recording medium A. Since the thickness of a protective layer 6 is as thin 
as about 3.0 micrometers, the second heat-sensitive recording layer 5 is heated 
by even sufficient temperature for record and elimination. The second heat- 
sensitive recording layer 5 is constituted by the reversibility thermal recording 
ingredient, and the recording characteristic has the relation of attainment 
temperature and optical density as shown in the graphical representation of 
drawing 3 . Attainment temperature is the peak temperature which the second 
heat-sensitive recording layer 5 reached at the time of record / elimination 
actuation, and is the temperature T1 here. T2 If it is in the middle, the second 
heat-sensitive recording layer 5 will be in the transparence condition that optical 
density is high, even after falling in a room temperature. On the contrary, 
attainment temperature is T2. When it is above, the second heat-sensitive 
recording layer 5 will be in the low nebula condition of optical density. 
Temperature T1 12 It can set up freely in 60-120 degrees C, and it can be 
decided that record / elimination condition becomes the optimal. Since, as for the 
heat generated from the thermal head, the light-and-heat conversion layer 4 is 
using resin with low thermal conductivity as the principal component, it seldom 
gets across to the first heat-sensitive recording layer 3 according to the heat 
insulation operation, and record does not have a line crack in the first heat- 
sensitive recording layer 3, Therefore, a thermal head can perform record and 
elimination only to the second heat-sensitive recording layer 5. 
[0052] On the other hand, the above-mentioned laser diode 13 emits light with 
the power supplied from a driver 14 according to the control signal from a control 



unit 10. A laser beam reaches the thermal recording medium A through the 
condensing optical system 12 and a galvanomirror 1 1 . Furthermore, a laser 
beam penetrates the protective layer 6 of the thermal recording medium A, and 
the second heat-sensitive recording layer 5, condenses within the light-and-heat 
conversion layer 4, and is changed into heat from light. The heat generated from 
the light-and-heat conversion layer 4 gets across to homogeneity mostly in the 
first heat-sensitive recording layer 3 and second heat-sensitive recording layer 5. 
Drawing 4 is the sectional view having shown the temperature distribution 
produced in the cross section of the first heat-sensitive recording layer 3, the 
light-and-heat conversion layer 4, and the second heat-sensitive recording layer 
5 at this time, and if the constant-temperature line T is seen, the almost same 
temperature distribution will be formed in the first heat-sensitive recording layer 3 
and second heat-sensitive recording layer 5 so that clearly. Therefore, when both 
the heat-sensitive recording layers 3 and 5 color at the same temperature, it can 
record on two-layer coincidence (namely, when the thermal recording 
temperature of both heat-sensitive recording layers is abbreviation identitas). 
[0053] Thus, only the second heat-sensitive recording layer 5 can be recorded 
and eliminated by the thermal head 8, and it can record by the laser beam at 
coincidence on both the first heat-sensitive recording layer 3 and the second 
heat-sensitive recording layer 5. Therefore, while recording information which is 
immediately eliminated according to the property of the information to record only 
on the second heat-sensitive recording layer 5 by the thermal head 8, it should 
just be made to carry out coincidence record by the laser beam in the first heat- 
sensitive recording layer 3 and second heat-sensitive recording layer 5 about 
important information which is concerned with security. Record and elimination of 
efficient information are possible by using the recording layer according to the 
property of such information properly. 

[0054] For example, since the information recorded only on the second heat- 
sensitive recording layer 5 is easily eliminable by the thermal head 8, as 
compared with the reversibility thermal recording medium for laser beam thermal 



recording concerning the conventional example record and whose elimination 
were not completed, record and elimination of high-speed information are 
possible for it only at a laser beam. Moreover, with the heat from a thermal head 
8 or the outside, as for the information which carried out coincidence record, only 
the second heat-sensitive recording layer 5 is eliminated by the first heat- 
sensitive recording layer 3 and second heat-sensitive recording layer 5, but the 
information on the first heat-sensitive recording layer 3 is left behind. Therefore, it 
is possible to prevent the informational disappearance, and the alteration and 
forgery by the heat from the outside. About the first heat-sensitive recording layer 
3 which exists in the bottom in the antictpated-use condition especially since 
information is always recorded on the second heat-sensitive recording layer 5 
also by record by which of a thermal head 8 or a laser beam, it is hard to be 
noticed. Furthermore, if dummy information is recorded on the second heat- 
sensitive recording layer 5 which hits the upper part of the information on the first 
heat-sensitive recording layer 3 which once eliminated the information on the 
second heat-sensitive recording layer 5 to the first heat-sensitive recording layer 
3 and second heat-sensitive recording layer 5 by the thermal head 8, and 
remained in them after carrying out coincidence record by the laser beam by the 
thermal head 8, the information recorded on the first heat-sensitive recording 
layer 3 can be hidden. In addition, in order to read the information recorded on 
the first heat-sensitive recording layer 3, it becomes possible by setting the 
second heat-sensitive recording layer 5 as a transparence condition with the 
heating means using a thermal head. Therefore, as compared with various kinds 
of thermal recording media concerning the conventional example, security nature 
has a high advantage far. 

[0055] Moreover, when the first heat-sensitive recording layer 3 is constituted 
from an irreversible thermal recording ingredient in this example, the information 
which is not eliminabie to this first heat-sensitive recording layer 3 can be written 
in, and it becomes possible to raise security nature further. 
[0056] Next, the thermal recording medium by which the first heat-sensitive 



recording layer 3 of the above consists of reversible thermal recording 
ingredients like the first heat-sensitive recording layer 5 as a modification of this 
example is explained. That is, in this thermal recording medium, about the 
thickness of the above-mentioned protective layer 6, it is set as 5.0 micrometers 
or more so that thickness of the first heat-sensitive recording layer 3 and the 
second heat-sensitive recording layer 5 may be set to one half of the thermal 
recording media concerning 3.0-5.0 micrometers and the above-mentioned 
example, respectively, and it may be set as the thickness of 6.0-10.0 
micrometers by both the heat-sensitive recording layers 3 and the 5 whole and 
record and elimination can be performed only in a laser beam. 
[0057] Record / elimination property by the laser beam of the thermal recording 
medium concerning this modification is explained as compared with the 
reversibility thermal recording medium concerning the conventional example 
equipped only with the single heat-sensitive recording layer. Drawing 5 and 
drawing 6 are the outline sectional views showing the temperature distribution 
produced when the laser beam of the same energy is irradiated to the thermal 
recording medium concerning the modification which formed both the heat- 
sensitive recording layers 3 and 5, respectively, and the reversibility thermal 
recording medium concerning the conventional example equipped only with the 
single heat-sensitive recording layer 102. Although the same temperature 
distribution as abbreviation are formed focusing on the light-and-heat conversion 
layer 4,104 so that clearly if the constant-temperature line T of drawing 5 and 
drawing 6 is seen, it can check that the area of a shadow area which has 
reached temperature recordable since the locations of the light-and-heat 
conversion layer 4,104 differ differs greatly. In the thermal recording medium 
concerning the modification shown in drawing 5 , completely recordable 
temperature is reached to having not reached completely recordable temperature 
to the upper front face of a heat-sensitive recording layer 102 in the thermal 
recording medium concerning the conventional example shown in drawing 6 from 
the following table side of both the heat-sensitive recording layers 3 and 5 to the 



upper front face. 

[0058] And when it is going to perform perfect record in the above-mentioned 
thermal recording medium concerning the conventional example, it is necessary 
to make reinforcement of a laser beam still higher, and then, since the heat- 
sensitive recording layer 102 lower part of the light-and-heat conversion layer 
104 neighborhood becomes an elevated temperature exceeding 200 degrees C, 
the thermal runaway of a heat-sensitive recording layer becomes easy to 
produce it. He can understand that image quality can record good information or 
a good image by the laser beam of low energy more from the thermal recording 
medium applied to the conventional example in the thermal recording medium 
concerning a modification from this. Moreover, since, as for a laser diode, a price 
will rise abruptly if an output becomes large, big effectiveness also produces 
reduction of record energy economically. 

[0059] [Example 2] the thermal recording medium concerning this example The 
aluminum layer 2 prepared on a base material 1 and this base material 1 as 
shown in drawing 7 , The first heat-sensitive recording layer 15 which is prepared 
on the light-and-heat conversion layer 4 prepared on this aluminum layer 2, and 
this light-and-heat conversion layer 4, and consists of an irreversible thermal 
recording ingredient, It is prepared on this first heat-sensitive recording layer 15, 
optical density changes depending on the temperature at the time of record, and 
that principal part consists of record, the second heat-sensitive recording layer 5 
which can perform elimination reversibly, and a protective layer 6 prepared on 
this second heat-sensitive recording layer 5. 

[0060] Here, the first heat-sensitive recording layer 15 of the above mix the 
developer dispersion liquid which a styrene acrylic be underwater distribute as for 
example, a phenol system developer and a binder, and change, and the color 
coupler dispersion liquid which a leuco color be underwater distribute as a color 
coupler, and change at a rate of 7:3, and this be apply to the thickness of 3.0 
micrometers on the light and heat conversion layer 4 with spreading means, such 
as a wire bar, it have the form, and the coloring temperature be 150 degrees C or 



more. On the other hand, the nebula record temperature of the second heat- 
sensitive recording layer 5 which consists of same ingredients as an example 1 is 
100 degrees C or more, and has the low value compared with the coloring 
temperature of the first heat-sensitive recording layer 15. in addition, since 
components other than the first heat-sensitive recording layer 15 are the same as 
that of an example 1 , explanation is omitted. 

[0061] And if a laser beam is irradiated to the thermal recording medium 
concerning this example, this laser beam is changed into heat in the light-and- 
heat conversion layer 4, and gets across to the first heat-sensitive recording layer 
15 and the second heat-sensitive recording layer 5 one by one. Although the 
direction of the first heat-sensitive recording layer 15 with the temperature 
distribution near the iight-and-heat conversion layer 4 naturally becomes an 
elevated temperature, since the first heat-sensitive recording layer 15 is 
constituted by the irreversible thermal recording ingredient which used the leuco 
color etc. as the principal component, the coloring temperature is as high [ the 
heat-sensitive recording layer ] as 150 degrees C or more, as mentioned above. 
On the other hand, the second heat-sensitive recording layer 5 consists of 
reversible thermal recording ingredients, and 100 degrees C or more and since 
the nebula record temperature is low, coincidence record of both the heat- 
sensitive recording layers 5 and 15 is possible [ the heat-sensitive recording 
layer ] for it. 

[0062] On the other hand, since record will be possible in the case of record by 
the thermal head if the inferior surface of tongue of the second heat-sensitive 
recording layer 5 becomes 100 degrees C or more, then, the first heat-sensitive 
recording layer 15 reaches coloring temperature, and is not recorded on 
coincidence. 

[0063] Therefore, the coincidence record of the record and elimination only to the 
second heat-sensitive recording layer 5, the first heat-sensitive recording layer 15 
by the laser beam, and the second heat-sensitive recording layer 5 by the 
thermal head is possible like the thermal recording medium concerning an 



example 1 . 

[0064] [Example 3] the thermal recording medium concerning this example The 
aluminum layer 2 prepared on a base material 1 and this base material 1 as 
shown in drawing 8 , The first heat-sensitive recording layer 16 which consists of 
the irreversible thermal recording ingredient with which it was prepared on this 
aluminum layer 2, and the light absorption agent was added. It is prepared on 
this first heat-sensitive recording layer 16, optical density changes depending on 
the temperature at the time of record, and that principal part consists of record, 
the second heat-sensitive recording layer 5 which can perform elimination 
reversibly, and a protective layer 6 prepared on this second heat-sensitive 
recording layer 5. In addition, the light absorption agent added all over the first 
heat-sensitive recording layer 16 should just choose what has an absorption 
property corresponding to the wavelength of the laser beam to be used. For 
example, a near-infrared absorbent like a phthalocyanine is used in infrared 
semiconductor laser. 

[0065] And it sets to the thermal recording medium concerning this example. 
Since the first heat-sensitive recording layer 16 where the light absorption agent 
was added is made to combine the conversion function to heat, and absorption of 
a laser beam in an irreversible thermal recording functional list, In spite of not 
having the light-and-heat conversion layer, the record and elimination only to the 
second heat-sensitive recording layer 5, and the coincidence record of the first 
heat-sensitive recording layer 16 and the second heat-sensitive recording layer 5 
by the laser beam by the thermal head are attained like the thermal recording 
medium concerning an example 2. Moreover, in this thermal recording medium, 
in order not to require the light-and-heat conversion layer 4 compared with the 
thermal recording medium concerning examples 1 and 2, it has the advantage 
which that part and the spreading number of layers at the time of manufacture 
decrease, and can aim at reduction of a production process. 
[0066] Although the record by the laser beam has the composition that the first 
heat-sensitive recording layer and second heat-sensitive recording layer are 



surely performed to coincidence, in the examples 1-3 mentioned above, it may 
be more desirable not to perform coincidence record depending on an application. 
In such a case, it is possible to cope with it by preparing the thermal break which 
isolates thermally the first heat-sensitive recording layer and second heat- 
sensitive recording layer. 

[0067] Namely, it considers as the configuration between which a thermal break 
17 is made to be placed in the thermal recording medium concerning an example 
1 between the light-and-heat conversion layer 4 and second heat-sensitive 
recording layer 5 {refer to drawing 9 ). It considers as the configuration between 
which a thermal break 17 is made to be placed in the thermal recording medium 
concerning an example 2 between the first heat-sensitive recording layer 15 and 
the second heat-sensitive recording layer 5 (refer to drawing 10 ). Moreover, it is 
possible to cope with it by making it the configuration (referring to drawing 10 ) 
between which a thermal break 17 is made to be placed in the thermal recording 
medium concerning an example 3 between the first heat sensitive recording layer 
16 and the second heat-sensitive recording layer 5. In addition, as the above- 
mentioned thermal break 17, resin with low thermal conductivity like polyester 
resin is applicable, for example. 

[0068] Although the heat generated from the light-and-heat conversion layer 4 or 
the first heat-sensitive recording layer 16 gets across to the first heat-sensitive 
recording layer 3, 15, and 16, the above-mentioned thermal break 17 acts to the 
second heat-sensitive recording layer 5, and it stops and getting across to it not 
much, when it was made such a configuration and a laser beam is irradiated to a 
thermal recording medium. Therefore, record will be performed only to the first 
heat-sensitive recording layer 3. 15, and 16 at the time of the exposure of a laser 
beam. That is, the first heat-sensitive recording layer 3, 15, and 16 becomes only 
for the thermal recording by the laser beam, and can make the second heat- 
sensitive recording layer 5 only for the thermal recording by the thermal head. 
[0069] 

[Effect of the invention] According to invention concerning claim 1 , the heating 



means using a thermal head can perform informational high-speed record or 
informational elimination only to the second heat-sensitive recording layer 
located in a front-face side. And while the heating means using a laser beam can 
perform informational record or informational elimination to coincidence to the 
first heat-sensitive recording layer and second heat-sensitive recording layer 
About the information recorded on the first heat-sensitive recording layer, 
informational rewriting or informational elimination by the thermal head becomes 
difficult according to a heat insulation operation of the resin ingredient which 
constitutes a part of light-and-heat conversion layer. 

[0070] Therefore, since high record of security nature like the coincidence record 
to both the heat-sensitive recording layers by the laser beam is extremely 
realizable if needed, maintaining the rapidity of the record and elimination by the 
thermal head, record and elimination have the effectiveness that a high speed, 
record of the information which is easy and was moreover excellent in alteration / 
forged tightness, and elimination can be performed. 
[0071] Next, since according to invention concerning claim 2 the first heat- 
sensitive recording layer consists of irreversible thermal recording ingredients 
and can write in the information which is not eliminable to this first heat-sensitive 
recording layer, it has the effectiveness that an improvement of alteration / forged 
prevention property can be aimed at further. 

[0072] Moreover, since according to invention concerning claim 3 the first heat- 
sensitive recording layer and second heat-sensitive recording layer consist of 
[ both ] reversible thermal recording ingredients and the same recording 
information is recordable to both heat-sensitive recording layers with the heating 
means using a laser beam, Since a problem is not produced in whenever 
[ nebula ] and thickness becomes half even if it sets each record layer thickness 
as the conventional one half, it has the effectiveness that the output of a laser 
beam which carries out a part exposure can be reduced. 
[0073] Moreover, since the heat which the thermal break intervened between a 
light-and-heat conversion layer and the second heat-sensitive recording layer, 



and was produced in the above-mentioned light-and-heat conversion layer 
propagation-comes to be hard to the second heat-sensitive recording layer with 
this thermal break according to invention concerning claim 4, it has the 
effectiveness that the heating means using a laser beam can perform 
informational record or informational elimination only to the first heat-sensitive 
recording layer. 

[0074] Next, since the thermal recording temperature of the first heat-sensitive 
recording layer is an elevated temperature from the thermal recording 
temperature of the second heat-sensitive recording layer according to invention 
concerning claim 5, Even if a laser beam is irradiated and whenever [ stoving 
temperature / of the first heat-sensitive recording layer ] becomes higher than 
whenever [ stoving temperature / of the second heat-sensitive recording layer ], 
coincidence record of both heat-sensitive recording layers is possible. And even 
if the heating means using a thermal head performs informational record or 
informational elimination to the second heat-sensitive recording layer, it is not 
thermal influenced [ the ] in the first heat-sensitive recording layer where the 
thermal recording temperature is higher than the second heat-sensitive recording 
layer. 

[0075] Therefore, record and elimination have the effectiveness that a high speed, 
record of the information which is easy and was moreover excellent in alteration / 
forged tightness, and elimination can be performed, like the thermal recording 
medium concerning claims 1-4. 

[0076] Moreover, since the light absorption agent is added in the first heat- 
sensitive recording layer, while formation of a light-and-heat conversion layer is 
omissible according to invention concerning claim 6, record and elimination have 
the effectiveness that a high speed, record of the information which is easy and 
was moreover excellent in alteration / forged tightness, and elimination can be 
performed. 

[0077] Moreover, according to invention concerning claim 7, since it propagation- 
comes to be hard of the heat which the thermal break intervened between the 



first heat-sensitive recording layer and the second heat-sensitive recording layer, 
and was produced in the first heat-sensitive recording layer of the above to the 
second heat-sensitive recording layer with a thermal break, it has the 
effectiveness which can record information only to the first heat-sensitive 
recording layer with the heating means using a laser beam like the thermal 
recording medium concerning claim 4. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view showing the configuration of the thermal 
recording medium concerning an example 1. 

(Drawing 2| The block block diagram of the record and the eraser used in the 
example. 

[Drawing 3] The graphical representation showing the relation between the 
attainment temperature of a reversibility thermal recording ingredient, and optical 
density. 

[Drawing 4] The sectional view showing the temperature distribution at the time 
of record of the thermal recording medium concerning an example 1. 
[Drawing 5] The sectional view showing the temperature distribution at the time 
of record of the thermal recording medium concerning a modification. 
[Drawing 8] The sectional view showing the temperature distribution at the time 
of record of the thermal recording medium concerning the conventional example. 
[Drawing 7] The sectional view showing the configuration of the thermal 
recording medium concerning an example 2. 

[Drawing 8] The sectional view showing the configuration of the thermal 
recording medium concerning an example 3. 

[Drawing 9] The sectional view showing the configuration of the thermal 



recording medium concerning the modification of an example 1 . 
[Drawing 10] The sectional view showing the configuration of the thermal 
recording medium concerning the modification of an example 2. 
[Drawing 11] The sectional view showing the configuration of the thermal 
recording medium concerning the modification of an example 3. 
[Drawing 12] The sectional view showing the configuration of the thermal 
recording medium concerning the conventional example. 
[Drawing 13] The sectional view showing the configuration of the thermal 
recording medium concerning other conventional examples. 
[Description of Notations] 
A Thermal recording medium 

1 Base Material 

2 Aluminum Layer 

3 First Heat-sensitive Recording Layer 

4 Light-and-Heat Conversion Layer 

5 Second Heat-sensitive Recording Layer 

6 Protective Layer 
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